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New Crystallised Hydrate of Hydrochloric Acid. 
By I. P IEKRE and E. PUCHOT (Compt. rend., lxxxii, 45-49). 

STRONG commercial hydrochloric acid may be maintained a t  a very 
low temperature without any change ; but when into the cooled liquid 
a continuoils curreut of nearly dry hydrochloric acid gas is passed, an 
abundant deposition of crystals soon occurs, and at the same time the 
temperature rises from - 22" to - 18", remaining stationary at this  
last point during the formation of the crystals. These crystals decom- 
pose rapidly in the air, emitting white fumes ; they very quickly dis- 
solve in water at ordinary temperatures, but a t  - 18" the solution is 
effected very slowly. Analytical results lead the authors to assign for 
their composition the formula HC1.2H20. 

They find that mixtures of snow and ordinary hydrochloric acid con- 
stitute powerful and economical refrigerants. With 2 parts of snow 
to 1 part of acid a lowering of t'he temperature to - 32" is readily 
obtained. 

R. R. 

Removal of Arsenic from Sulphuric Acid. 
(Dingl. polyt. J., ccxvii, 495). 

ACID of 50" Beaume is heated to 70" or 80" and mixed with a due 
amount of sodium thiosulphate (hyposulphite) : sulphide of arsenic 
and sodium sulphate are formed ; the former settles to the bottom of 
the reservoir. The acid is drawn off; a fresh quantity is run into the 
reservoir, and the process is repeated. The acid before purification 
contained on an average 0.098 per cent. of arsenic, and after purification 
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0.004 per cent. 
of sodium sulphate. 

The purified acid contained 

PAPERS. 

from 0.3 to 0.4 per cent. 

M. M. P. M. 

Note on the Decomposition of Nitrogen 1odid.e and Chloride. 
By CHAMPION and H. PELLET (Bull. SOC. Chim, [2], xxiv, 447- 
448). 

CHLORINE and bromine cause iodide of nitrogen to explode; it also 
explodes when raised gradually to 48". Iodide of nitrogen prepwed 
by shaking 1 gram of iodine with 10  C.C. of ammonia for ten minutes, 
filtering, and washing with 10 C.C. of ammonia, and then with water, 
behaves always in the same manner. 

The reason of the explosion of nitrogen chloride in contact with 
turpentine is without doubt the affinity of the turpentine for chlorine, 
for chlorinated turpentine does not cause an explosion. 

W. R. 

On the Exchange of Ammonia between Natural Waters and 
the Atmosphere. By TH.  SCHLOESING (Compt. rend., lxxxi, 

THE quantity of gas dissolved by a liquid is proportional to the ten- 
sion of the gas while the temperature remains constant. This law 
though it simplified the study of the absorption of gases, had not been 
verified for tensions so low as the author had been working with ; he 
therefore instituted some preliminary experiments. According to 
theory the quantities of ammonia in the same volume of air and water 
ought to offer a constant relation for the same temperature. Schloe- 
sing, however, found that it was variable, and decreased with the 
amnioniacal value of the air. 

The actual quantity of ammonia in the air varies from the 0.005 to 
0.100 of a milligram per cubic meter. The author experimented on 
air containing- 

1252-1254). 

Ammonia in one Ammonia in one 
Me of air. Temperature. litre of water. 

"g. "g. 
-06 5.3" 11.76 sea water. 

7 ,  

9 7  

>, 

13.2" 4.21 ,, 
20-2" 2.45 ,, 
26.7" 1-35 ,, 

3%" 
7.6" 

12.7" 
20.0" 

11-58 pure water. 
7-41 ,, 
5.03 ,, 
2.56 ,, 

H e  draws from these figures several conclusions- 
1st. For the same ammoniacal tension of the air, the quantity of 

alkali dissolved in a natural watm, pp to the eqiiilibrium of tension 
decreases rapidly as the t,emperat,ure nses. 
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2nd. Consequently in two sheets of water containing the same pro- 
portion of ammonia, one tepid, the other cold, the air resting on the 
first is much richer in alkali than that resting on the second, and pre- 
sumably, therefore, the atmosphere is richer in ammonia in the tropical 
than the frigid and temperate zones. 

3rd. The results for sea and distilled water are almost identical, 
while for the same ammoniacal value the tension is rather higher in 
the sea water. 

T. P. W. 

Action of Nitric Acid on the Phosphates and Arsenates of 
Bg E. D U V I L L I E R  (Compt. reiid., Ixxxi, 

WHEN the phosphates and arsemtes of barium and lead are boiled 
with nitric acid of variable concentration, and the solutions left to 
cool, decomposition takes place, and crystals of nitrate of barium or 
nitrate of lead are deposited, provided the nitric acid is sufficiently 
concentrated to render the nitrates of lead and barium insoluble in the 
liquid. If water be added to a solution of phosphate or arsenate of 
ba,rium in nitric acid, it remains clear ; but if a boiling solution of 
Dhosuhate or arsenate of lead in nitric acid be diluted with water. it 

Barium and Lead. 
1251). 

A A  

quickly deposits needles of biplumbic arsenate. 
T. P. W. 

Note on Copper Sulphide and Phosphide. 
By C H A M P I O N  and €3. P E L L E T  (Bull. SOC. Chim. [el, xxiv, 446-447). 
THE cupric sulphide, CuS, is obtained by the action of a solution of 
sulphur in carbon disulphide on copper turnings. The excess of sul- 
phur is removed by washing with carbon disulphide. Another 
method consists in precipitating a copper salt with potassium penta- 
sulphide, and washing out the excess of sulphur. The phosphide may 
be obtained by mixing commercial phosphide, which contains about 
20 per cent. of phosphorus, with an excess of red phosphorus, and 
heating to dull redness till the excess of phosphorus is removed. The 
last traces of free phosphorus may be got  rid of by heat'ing gently in a 
current of hydrogen. 

W. R. 

A New Method of preparing Thallium. By J. K R A U S ~ ;  
(Dingl. polyt. J., ccxvii, 323-324). 

IN working up large quantities of flue-dust of Meggen pyrites for 
thallium, the conversion of tht: subchloride of thallium by condensed 
sulphuric acid becomes difficult and unpleasant. The author intend- 
ing to work with large quantities of dust obtained from the factory of 
Engelcke and Krause a t  Trotha, proceeded in the following way :- 

Dry subchloride of thallium was introduced into fused bisulphate of 
soda, which readily converted the former into thallious sulpllate. The 
fused mass was dissolved in water and the thallium precipitated in the 
metttllic form by chemically pure zinc. Although this method is used 
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on a large scale, Julius Hofmann proposed to the author to use crys- 
tallised sodium sulphate for the conversion of tile chloride. His 
experiments showed that a very weak solution of about 3”--5” B. 
effected the change very readily. 

On a large scale the author pi*oceeded as follows:-Three large 
spirit casks were placed one above another in such a way that the 
liquid in the upper cask could be emptied into the lower by means of 
a siphon. In the uppermost cask the flue-dust was lixiviated with 
water warmed by steam, the clear and concentrated liquor siphoned off 
into the second cask, and the thallious sulphate precipitated with 
hydrochloric acid as thallious chloride. The second extract in the 
upper cask was used as solvent in the next charge If the liquid is 
strongly agitated, the chloride will soon fall to the bottom of the cask. 
After the liquid had been drabin off, the second cask was filled with 
pure water, and a sufficient quantity of crystallisecl sodium sulphate 
added to give the above strength. By agitating the mixture, the coil- 
version took place very quickly, and the liquid was now brought ii:to 
the lowest cask, slightly acidulated by sulphuric acid, and the thallium 
precipitated nith pure zinc. This spongy thallium is washed with 
water, pressed very strougly, and fused. 

This method offers the advantage that the preparation can be 
accomplished without using a direct fire, and that the expenses are 
very moderate, as large quantities can be continually worked up. The 
process mag be conducted by a common workman if the exact quantities 
of dust, crjstallised sodium sulphatc, and water have once been fixed. 
The author prepared 10.5 kilos. of metallic thallium by this method. 

I>. 13. 

Remarks suggested by the Discovery of Gallium. 
By D. M E N D E L E J E F F  (Conipt. rend., lxxxi, 969-972). 

IN this paper the author draws attention to the fact that in the year 
1869 he enunciated what he called the periodic law. According to 
this law the properties of simple bodies and the structure and proper- 
ties of their compounds are periodic functions of the atomic weights 
of the elements. By means of it a complete system of possible 
elements was tabulated ; and one of the gaps was provisionally sup- 
plied by “ ekaaluminium.” The position of this element in the table 
is between aluminium and indium, in the same way as zinc is placed 
intermediate between magnesium and cadmium, or arsenic between 
phosphorus and antimony, as shown in the following scheme :- 

A1 Si P 
“Es”  As 5 Zn 

7 Cd In Sn Sb 

Series. 2nd group. 3rd group. 4th group. 5th group 

.. JJ ) )  
3 Mg 

The atomic weight of ekaaluminium should be 68. Its salts should 
have the same constitution as those of aluminium, AI2O3, &c. It 
sllould be easily reducible, stable, of specific gravity 5.9, and should 
decwmpose water a t  a red heat. It should be thrown ciown from solu- 
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tion b7 sulphuretted hydrogen more readily than zinc, the precipitate 
being insoluble in ammonium sulphide. Carbonate of baryta should 
also precipitate it. 

As in the case of indium and thallium, the spectroscope should give 
the indications of its existence. 

The probability of this element being identical with gallium is 
pointed out, and a search for the supposed element ekasilicon 
(Es = 72), especially in company with arsenic and titanium, is recom- 
mended. 

Among other applications, this law requires changes in the com- 
monly received atomic weights of indium, uranium, cerium, thorium, 
yttrium , and erbium. 

M. I;. 

Note by Abstmctor.-The periodic law was first enunciated in 1864 
by J .  Ncwlands ( C h ~ m .  News, x. 59, 94). 

M. 1,. 

Some of the Properties of Gallium. B ~ L E C O Q  D E  B O I S B A U D R A S  
(Compt. rend., lxxxi, 1100-1105). 

IN addition to the facts already published (p. 190), the author adds 
further observations on the properties of gallium. 

(1.) I n  presence of large quantities of zinc : Ferrocyanide of potas- 
sium precipitates gallium and zinc together. The ferrocyanides washed 
with hydrochloric acid, decomposed with sulphide of ammonium, and 
dissolved in hydrochloric acid, gave brilliant spectra of gallium and 
zinc. A strip of cadmium did not reduce the chlorides, even on 
boiling. 

By fractional precipitation with carbonate of soda, gallium can be 
sharply separated from a solution of zinc chloritle. From an ammo- 
niacal solution containing sulphates or chlorides of the two metals, 
acetic acid precipitates white gelatinous flocks containing the gallium. 

(2.) With pure salts of gallium: The spectrum of the chloride 
showed only rays 417 and 404, the former being much the brighter. 
The colour of the spark was light violet. I n  a gas-flame only a-417 
was displayed, and that feebly. 

Ammonia partly redissolves the precipitate it first occasions in a 
solution of the chloride o r  sulphate. The sulphate evaporated and 
dried until the vapour of sulphuric acid almost ceases to be evolved, is 
still soluble in water. Crystals probably of ammonia-gallium alum are 
soluble in cold water, but the solution becomes troubled on warming ; 
not, so, however, if acetic acid be present. A small crystal, placed in 
a strong solution of ammonio-alnmininm alum determined the crystal- 
lisation of the latter. 

On passing a current from five bichromate cells through an ammo- 
niacal solution of a sulphate, with platinum electrodes, metallic 
gallium is deposited on the negative, and a white film on the positive. 
After four and a half hours, the deposited gallium weighed -0016 
gram. With ten cells, -0034 gram of gallium was obtained in five 
hours. It presents itself as an adhesive layer, not easily burnished by 
friction, but better by pressure. 
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Without the author's special method of spectroscopic invest igation, 
the minute quantity of gallium (*OOOOl  gram a t  most) in the drop of 
liquid first examined, wouId doubtless have escaped detection. 

M. TA. 

On Amalgams. B ~ E N N E S  D E  S O U Z A  
(Deut. Chem. Ges. Ber., viii, 1616). 

SILVER amalgam, exposed to  the temperature of boiling suIphiir till it 
ceases to lose weight, retains 12.61 per cent. of mercury. The formula, 
Ag,,Hg requires 12.47 per cent. 

Gold amalgam, under the same circumstances, retains 10.03 per 
cent. of mercury. The formula Ari9Hg requires 10.13 per cent. 

J. R. 

Decomposition of White Precipitate by Iodine. 
By F. A. F L ~ C K I G E R  (Dent. Chem. Ges. Ber., viii, 1619-1621). 

A DRY mixture of white pimipitate and iodine undergoes no change at 
first, but after standing for a quarter of an hour o r  more, a feeble 
explosion takes place, attended with considerable rise of temperature. 
Iodine is evolved in vapour, and the residue, which is fused together, 
is coloured with yellow uiercuric iodide. When, however, a mixture 
of white precipitate and iodine is moistened with water, decomposition 
begins at once, as is shown by a continuous crackling, which goes on 
for hours. The products of the decomposition are nitrogen, ammonia, 
ammonium chloride, and mercuric chloride and iodide. 

White precipitate is decomposed also by hypobromous acid and 
solutions of its alkali-sal ts. 

J. R. 

Influence of various Solutions upon the Rusting of Iron. 
By A. W A G N E R  (Dingl. polyt. J., ccxviii, 70-79). 

DETAILS are given of experiments made upon strips of iron which were 
acted upon by water containing various salts, in presence of air free 
from carbon dioxide, and of air containing that gas a t  various tem- 
peratures, and also in sealed tubes, from which air was expelled. 

The general results were that pure water in presence of air, causw 
iron to rus t ;  that if carbon dioxide is also present, the rusting is 
more rapid ; that the production of rust is materially increased by the 
chlorides of magnesium, ammonium, sodium, potassium, barium, and 
calcium, the first mentioned being the most active in this respect; 
thnt iron immersed in evaporated river-water rusts more slowly than 
iron in distilled water ; that the presence of oils or fats greatly dimi- 
nishes the rapidity of rusting; that alkalis prevent the rusting en- 
tirely. Magnesium chloride solution in the absence of air attacked 
iron at a temperature of about 100" ; chlorides of sodium, potassium, 
barium, and calcium were without action under the same circum- 
stances. The original paper must be consulted for details and measure- 
ments. 

11. 11. P. If 
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Density of Pure Platinum and Iridium and of their Alloys. 
By H. SAINTE C L A I R E  D E V I L L E  and H. D E B R A Y  (Compt. rend,, 
lxxxi, 839-843). 

THE first portion of this paper is occupied in stating that a new process 
for the preparation of platinum and iridium in the pure form has been 
found necessary, chiefly from the fact that the metals and alloys pre- 
viously employed retained in their structure cavities formed in cool- 
ing, which, not communicating with the external air, did not become 
filled with water in ihe operation of determining their densities, and 
thus led to erroneous results. 
1. Platinum: I n  the preparation of platinum, pure lead, obtained 

by calcining lead acetate, is employed for the separation of the metal. 
The complex alloy met with in commerce under the name of platinum, 
having been finely ground, is fused with six or ten times its weight of 
lead. The lead removes copper, palladium, a portion of iron, and a 
small quantity of the platinum. These substances can be dissolved, 
together with the excess of lead, by pure nitric acid. There then re- 
mains an alloy of platinum and lead, which is dissolved by weak aqua 
regia, taking with i t  the rhodium. A crystalline residue is left, con- 
taining iridium, ruthenium, and iron not removed previol;lsly by the 
lead. If the platinum is rich in rhodium, that which combines with 
the lead cannot be extracted by strong aqua regia, but may be sepa- 
rated from the iridium mixed with iron and ruthenium, by boiling 
concentrated sulphnric acid. The platinum is separated from the  
rhodium and lead in the acid solution by sal ammoniac ; but in order 
to  entirely eliminate the rhodium, it is necessary that the precipitated 
chloro-platinate of ammonium should be so finely divided as to appear 
amorpholis and nearly white. It is washed with water, acidified with 
hydrochloric acid, which retains a small quantity of the platinum. 
This last process has been givea by Stas. 

The platinum is melted by the blowpipe in a crucible of pure lime. 
When the metallic mass is perfectly liquid, the stopcocks regulating 
tlhe supply of coal-gas and oxygen are quickly closed, and the ingot 
allowell to solidify on the surface. The heated crucible keeps the 
lower portion of the ingot in fusion, thus allowing contraction and 
solidification to take place from the side, so that the cavities formed 
communicate with the exterior of the mass. For determining the 
density, niasses of pure platinum, weighing from 200-250 gimns, 
were taken. 

Should larger masses of the metal be obtained in the above manner, 
the authors suggest the importance of studying the properties of 
annealing and hardening of samples taken from the centre of the 
ingot, as being the most pure. 

2. Iridizcm,.-The iridium used in the experiments was obtained 
from material belonging to  Mr. Matthey, and a new process was em- 
ployed in this  case also for the removal of the final impurities. 

The iridium, reduced to n fine powder, is fused with lead arid the 
ingot treated successively with nitric acid, aqua regia, and boiling 
sulphuric acid, which leaves the iridium crystalline and still retailling 
ruthenium (without osmium); this is treated with four times its 
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weight of baryta and its own weight of bnrium nitrate, or five 
times its weight of barium dioxide in a silver or porcelain crucible ; 
the crushed mass is then mixed with four or fire times its weight of 
water, and treated with a current of chlorine in a tubulated retort ; 
after supersaturation with chlorine, i t  is distilled slowly in a current 
of that gas. Volatile hyperruthenic acid is thereby obtained in crystals 
and red nodules, which subsequently dissolve in the moisture pro- 
duced in the distillation. The barium iridiate is transformed into 
green iridium perchloride and barium chloride, with disengagement 
of oxygen. The liquor, after removal of the barium by sulphuric 
acid, is evaporated to dryness to separate silica. The residue taken 
up by water, consisting of brownish-red iridium dichloride, the green 
chloride having lost chlorine during evaporation, is then precipitated 
by chloride of ammonium, washed with a concentrated solution of the 
same, and the dark violet chloro-iridiate of ammonium is calcined in a 
current of hydrogen. Metallic iridium is thus obtained. This treated 
with nitre and potash in a gold or silver crucible, gives a violet mass, 
which, taken up by water, imparts to it a violet-blue colour. The 
residue must be washed successively with water, chloride of ammo- 
nium, oxalic acid, and finally with chlorine-water and ammonia. The 
iridinm having been caleined in a crucible of purified carbon, is melted 
in a lime crucible with the preeautions mentioned in the case of plati- 
num, only employing pure dry hydrogen instead of coal-gas. 

The following are the numbers given for the densities of the metals 
and the alloys:- 

Platinum-Density ........................ 21.504 
21.500 
21*-&80 
22.239 
22.403 

Iridiwn,-The ingot before breaking i t .  ....... 
Sample of a broken ingot .......... 

m e  platinum on analysis showed traces of rhodium, and the iridium 
traces of rhuthenium. 

Alloy of Platinum 90 parts, and iridium 10 parts. 

Alloy of Platinum 85 parts, and iridium 15 parts. 

Alloy of Platinum 66-67 parts, and iridium 33-3 parts. 

Alloy of Platinmn 5 parts, and iridium 95 parts. 

Density.. ............ 21.615 

Density. ............. 21.618 

Density .............. 21.874 

Density. . . . . . . . . . . . . .  22.384 
J. M. T. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
76

. D
ow

nl
oa

de
d 

on
 2

3/
10

/2
01

4 
18

:4
0:

11
. 

View Article Online

http://dx.doi.org/10.1039/js8762900517



